Abstract
INTRODUCTION

37
Soil loss is a global natural threat to the integrity and function of the Earth's ecosystems (EEA, 
51
The sustainable use of plants for soil protection has been widely accepted (see Norris 
144
The flow accumulation and slope rasters can be obtained from the implementation of ArcGIS Spatial
145
Analyst functions using the DSM as unique input into this module. The output from the path distance Firstly, the potential number of trees that can be established on the area to be restored (N stems )
207
can be calculated as the ratio of the restoration area to the mean tree-crown area (Ac ; Tables 1 and 3) .
208
Tree age can be user-defined by means of assigning different mean Ac values, for instance. Then, the 209 tree stems are randomly distributed over the restoration area with a bootstrap method with replacement
210
(Efron, 1979). Subsequently, the tree metrics diameter at breast height (DBH ; Tables 1 and 3 ) and
211
crown area (Ac) are randomly assigned to each stem with the same method. The latter step allows the 212 stand canopies to overlap spatially, but it neglects the potential effect derived from this -i.e. the whole
213
Ac of a given tree individual may contribute to the effect derived from a plant-related mechanism in
214
which Ac is involved (e.g. rainfall interception, stemflow, transpiration) without interacting with the 215 canopy of neighbour individuals.
216
Secondly, the aboveground biomass (Ma ; Tables 1 and 3) 
372
(i.e. within groups differences) tests at the 95 % and 99 % confidence levels. The most suitable plant 373 species can be finally selected in the light of the obtained RI outcomes.
374
Eventually, to highlight the most relevant traits for plant selection, the sensitivity of the model 375 stochastic input variables (Table 1) is studied with the One-At-A-Time approach (Daniel, 1973 shrubs (e.g. willow, sycamore, ash, hawthorn), where oak and beech individuals can be also found.
393
Agricultural crops of wheat, barley and potatoes surround the study site. 
399
Five native plant species were chosen for implementing Plant-Best: three woody -i.e. 
402
obtain the necessary plant inputs for operating Plant-Best (see Table 1 
408
Well-established methods were employed to measure all the required plant inputs (Table 1) 409 for the selected woody individuals. The leaf area index (LAI) was quantified with the direct method 
439
The outcome from the parameterisation of the required plant inputs (Table 1) is shown in 440 
444
For the parameterisation of the fixed SSVs (Tables 1 and 4 453 using the measured SSVs as input.
454
With regard to the soil stochastic variables ( 
461
The outcome from the parameterisation of the soil inputs (Table 1) is shown in 
473
The outcome from the parameterisation of the required climate inputs ( (Tables 1, 3 , and 4) were varied one-at-a-time over the study site space per 483 model run. However, the soil hydro-mechanical parameters (ϕ', α, and n; obtained from the pool of studied individuals, and the same statistical distribution assigned to every 492 woody species (Table 3) . With this, we intended to highlight the effects from other plant traits (e.g.
493
DBH, Ac; Table 3 ). Under vegetated cover, the soil pore-size distribution parameter (n v ) was forced to 494 be below or equal to 2 (Carminati et al., 2010) , provided that the suction stress function (σ s ; see Table 3 . 
526
(i.e. 24 h; event-based; Table 4 ) was short enough to prevent the arrival of the wetting front to the 3.1. Landslide-prone zones
535
Plant-Best successfully identified slope failure prone zones within the study site (Fig. 5a,b) .
536
These zones were detected on the basis of the proximity to water accumulation areas (Fig. 5a ), which 537 are most prone to instability. Most of the landslides detected (Fig. 5c ) corresponded to shallow slope 538 movements on steep terrain, where mainly herbs and grasses comprised the vegetation cover
539
(Gonzalez-Ollauri and Mickovski, 2017b). However, deeper landslides were also detected (e.g. D in 540 Fig.5c ). The use of topographic attributes (e.g. slope, curvature, aspect) implicit within the framework
541
( Fig. 2 ) was proven to be effective for identifying zones subject to slope failure (e.g. Gorokhovich et 542 al., 2015; Vorpahl et al., 2012), with the added value that the DSM was the only input required (Fig. 2) .
543
The total predicted area subject to slope instability was of 19348 m 2 , and the shallow landslide 
555
3.2. Plant-species suitability for slope protection 556 557
Cumulative distribution functions (CDFs), probability density functions (PDFs) and
558
Kolmogorov-Smirnov (K-S) tests
560
Plant-Best predicted clear differences between vegetated and fallow soil covers under both 
562
6a,d) showed that the slope failure likelihood (i.e. FoS<1) was lower for the vegetated than for the 563 fallow cover in all cases. In particular, this effect was stronger under drying conditions (Fig. 6d) , when 564 the effects of both soil-root mechanical reinforcement and plant transpiration are taking place together.
565
Differences between fallow and vegetated soil covers were more evidently seen in the probability 
593
6c,f) it cannot be concluded whether the observed differences were positive or negative for slope 594 Figure 6 . a-c) Cumulative distribution functions (CDFs), probability density functions (PDFs) and KolmogorovSmirnov (K-S) test outcomes generated by Plant-Best for the different tested plant covers and under wetting conditions d-f) Cumulative distribution functions (CDFs), probability density functions (PDFs) and KolmogorovSmirnov (K-S) test outcomes generated by Plant-Best for the different tested plant covers and under drying conditions. K-S charts show the K-S index (D) values coming from the CDFs comparison between the considered plant covers. protection. Besides, K-S outcomes still carried the uncertainty provided by the randomness of the
K-S Index Wetting
595
Plant-Best inputs (Tables 3 and 4 
608
The RIs (Figs. 7a-h) revealed highly significant differences (χ 2 =51.08, df=7, p<0.01) between 609 the tested plant species. In particular, all the studied woody species presented a highly significant 
615
p<0.01) with respect to the fallow soil, as indicated before (Fig. 6f) .
616
The herbs and fallow soil covers (Figs. 7f-h) , however, did not show differences between 617 wetting and drying conditions. This is most likely due to the presence of smaller and shallower root 618 systems (e.g. herbs), or due to their complete absence (e.g. fallow soil). The fact that the RI profiles
619
(Eq.1) for the herbs (Figs. 7f,g ) and fallow soil (Fig. 7h) (Fig. 7d) , along with the herbs (Figs. 7f,g ), seemed to be more resilient to the negative 
685
( Fig. 7d) was provided by the mechanical reinforcement of a denser root system that, in turn, was
686
derived from a higher predicted plant biomass for this species (i.e. higher mean DBH lead to higher 687 mean Ma and, consequently, higher root biomass; Table 3 . Additionally, the Ac (Table 3 ) may also play a role in mitigating stemflow effects under real 693 conditions. Albeit the species with a wider crown (Table 3; 
697
As a result, the water partitioned as stemflow will likely decrease (Llorens and Domingo, 2007) along
698
with the unfavourable effect derived from this mechanism. Anyhow, stemflow will likely be more
On the other hand, the higher plant surcharge provided by woody species could have negative 703 slope stability consequences on steep cohesionless terrain (Lu and Godt, 2013) , although this effect is 704 commonly thought to be negligible . The possibility of plant surcharge as an 705 instability driver seems to have been captured by Plant-Best when the stemflow effect was suppressed
706
( Fig. 8b) (Fig. 8b) with respect to the woody cover with stemflow (Fig. 8a) , the 712 herbaceous cover (e.g. Silene dioica; Fig. 8d ) and the fallow soil (Fig. 8e) .
714 715 716 717
The consistent stabilising effect (i.e. RI >> 0) predicted for the woody cover under drying 718 conditions (Fig. 8c) is worth being pointed out. This effect was derived from the improvement of the 719 soil stress-state conditions produced by the combination of soil-root mechanical reinforcement, plant 720 transpiration and subsequent reduction of the soil moisture, and corroborates previous research (e.g.
Nonetheless, it must be borne in mind that the soil reinforcement derived from plant transpiration will 
742
The most sensitive traits were related to the plant biomass and how this was distributed below 
799
It must be borne in mind that Tr was shown to be non-sensitive trait (Fig. 9 ). This trait is Table 1 . 
